The paper addresses the question of whether effects on economic growth of inward FDI differ according to the origin of investors. Implications are derived for trends of regionalism. To address the question, the magnitudes of productivity spillovers from foreign firms to local firms are measured using groups of foreign investors' home regions with data for Indonesian manufacturing. The results of analyses suggest that MNCs from eastern Asian economies impart positive externalities to local firms, whereas MNCs from non-Asian countries did not impart significant effects. Furthermore, the results suggest that eastern Asian countries' MNCs impart stronger effects than Japanese MNCs do, whereas the presence of Japanese MNCs enhanced the magnitude of spillovers from eastern Asian countries MNCs. These results support regionalism in eastern Asian economies, including Japan.
Introduction
Several economies in eastern Asia have sought regional trade agreements in recent decades. The ASEAN Free Trade Area (AFTA), which has been in effect since 2002, is a notable example. Japan and Singapore also concluded a bilateral free trade agreement (FTA) in 2002. Furthermore, China, Korea, and Japan have each proposed and negotiated FTAs with ASEAN countries. More recently, Indonesia and Japan reached an agreement in principle on the major elements of an Economic Partnership Agreement (EPA). Japanese EPAs with ASEAN countries seek promotion not only of trade but also of foreign direct investment (FDI). These agreements discriminate among member countries and non-member countries. Consequently, the importance of national boundaries would decrease within a region, but would increase between regions. For that reason, the effects of trade and FDI on economic growth would be more or less affected by the mix of member countries. In addition, such regional agreements would further promote both regional trade and investment in eastern Asia, which have been expanded by market-driven forces since the mid-1980s.
Two purposes are advanced in this paper. The paper addresses the question of whether the effects of inward FDI on economic growth differ according to the investor's origin, and then derives the direct implication for trends of regional agreements. To elucidate the matter, the magnitudes of productivity spillovers from foreign firms to local firms are measured using groups of foreign investors' home regions with data for Indonesian manufacturing. To date, several determinants of productivity spillovers have been examined. Based on the implications that have emerged from the studies, we can presume different effects of FDI from different regions. Instead, in this paper, the resulting different effects are measured directly. Another related purpose is to evaluate the surge in Indonesia's inward FDI from less-developed countries (LDCs) that has occurred since the late 1980s. Indonesia experienced a large inflow of FDI after several waves of deregulation of FDI in 1990s. A considerable amount of FDI has come from LDCs in eastern Asia. The investments were mainly export-market-oriented, in contrast to the strong domestic orientation of 'older' FDI under the highly protectionist trade regime (Thee 1991) . Although consequences of the surge in FDI from LDCs into Indonesian manufacturing have been evaluated in some respects (e.g. manufacturing export growth), the effects on local firms have not been examined sufficiently.
In the subsequent section, the concept of productivity spillovers is explained. Characteristics of spillovers are also discussed, focusing on the relationship to the origins of investors.
Section 3 explains the data examined in this paper, which were newly constructed for these analyses. Then, a review of policy changes and experiences of the Indonesian manufacturing during recent decades is presented. Section 4 explains the methodology and results of econometric analysis. Finally, section 5 presents concluding remarks.
How do MNCs affect productivity of local firms?

Concept of productivity spillovers
Productivity spillovers from foreign firms are defined as externalities derived from foreign firm presence, which benefits other firms through improvement of their productivity (Blomström, Kokko and Zejan, 2000) . Such spillovers to local firms occur through several channels. First, local firms can learn how MNC affiliates procure, produce, sell, manage, and adapt technology; they can then imitate the behavior of MNCs, reflecting a demonstration effect. Second, MNCs might find it profitable to develop local supplier networks and to help improve the performance of these networks by providing information related to sophisticated technology, technical assistance, and other services to local suppliers (Moran 2002, pp. 108-109) . This development creates a backward linkage effect. Third, MNCs might supply similar services to local customers that purchase their products (e.g. for the use as inputs), thereby creating a forward linkage effect. Fourth, spillovers can result from the training of workers, who acquire specific knowledge and/or skills and eventually change their employment to other local plants or share their knowledge with them through other channels. This mechanism can be extremely important for developing countries like Indonesia, where public education systems are weak (Blomström et al. 2000) . Fifth, even if no direct contact exists between MNCs or their workers and local plants, MNCs can increase competition in an industry and motivate local plants to increase productivity to protect their market shares and profits. In addition, increased sales or production of, for example, motorcycles by foreign firms would increase demand in after-markets for parts and components of motorcycles produced by local firms.
Developed countries' versus developing countries' MNCs
Productivity spillovers have been examined empirically in several previous analyses, but the results are mixed. According to a survey by Görg and Greenaway (2004) , several studies found evidence supporting negative spillovers for developed and developing countries. In addition, of the 40 studies investigated, only 8 studies using panel data and appropriate estimation techniques reported evidence of positive spillovers. Moreover, only one of those is an examination of developing countries. Demonstrably, empirical findings supporting the existence of positive spillovers in developing countries are very limited. However, some evidence exists of the existence of positive spillovers in Indonesian manufacturing (e.g. Takii   2005 ).
1
A possible explanation of the mixed results related to spillovers is that the externality does not automatically benefit local firms: rather, various factors affect the magnitude of spillovers. Therefore, if the factors differ among examined countries and periods, the resulting magnitudes of spillovers would also be different. Several studies have examined the factors influencing the magnitude of spillovers. An important factor is the relative backwardness of local firms, or technological gaps between MNC affiliates and local firms. Findlay (1978) constructed a simple dynamic model which emphasizes the importance of "relative backwardness" based on the idea that pressures for change within a backward region are positively correlated with the backlog of technological opportunities in the advanced region. In a cross section of 20 manufacturing sectors in Mexico, Blomström and Wolff (1994) found that the rate at which local plants catch up to MNCs is higher in sectors with greatly disparate productivity levels in the initial year. However, as a partial contrast, Kokko (1994) found that large productivity gaps and large foreign market shares together impede spillovers in the Mexican samples. Takii (2005) also found evidence supporting that spillovers are smaller in industries of Indonesian manufacturing, for which technology gaps are wide. Takii (2005) also examined the effect of foreign ownership shares on the magnitude of spillovers. Whole and majority ownership can facilitate control of affiliates, thereby preventing leakage of firm-specific knowledge. In this case, the greater presence of majority-1 Lipsey and Sjöholm (2005) provide a survey on productivity spillovers in Indonesian manufacturing. owned or wholly owned foreign plants might reduce the magnitude of spillovers.
2 Takii (2005) found supporting evidence of that hypothesis. The relationship between competition and spillovers was examined in Kokko (1994) . In addition to other factors that have been examined empirically, several factors have been shown to affect the magnitude of spillovers theoretically. For example, appropriateness of technology would be an important factor.
Given that foreign-owned plants are large and capital-intensive compared to locally owned plants, the technology used in foreign-owned plants might not be appropriate for locally owned plants, which are probably smaller, with more labor-intensive production (Takii 2005) .
These arguments indicate that the effects of foreign firms on local firms would be different if the characteristics of MNCs from different regions were different. For several reasons, characteristics of MNCs are expected to different according to the origin of investors.
The most important differences might stem from differences in stages of economic development of the home countries. In particular, for Indonesia, most neighboring countries are classified as LDCs. The investment development path (IDP) theory suggests that, in the early stage of IDP, imports and inward FDI contributed to the development of firm-specific advantages mainly in low/medium knowledge-intensive industries and/or resource-based sectors (Dunning 1993; UNCTAD 2006, p. 147) . Therefore, FDI from LDCs might be characterized as investment into low/medium knowledge-intensive and/or resource-intensive technology, whereas MNCs from developed countries exploit high knowledge-intensive technology in host countries.
Furthermore, the competitive advantages of firms from LDCs are similar and appropriate to the conditions of other LDCs than competitive advantages firms from developed countries. Chen (1990) (Parry 1981 , Chen 1990 ).
2 MNCs from Asian economies other than Japan tend to have higher foreign ownership shares, on average, in Indonesian manufacturing (Takii 2007 JETRO (2005) data were used to identify Japaneseowned firms operating in Indonesia. For plants that were not described in these sources, various sources, including websites of companies, business organizations, and industrial estates were used. The datasets were then merged and the information from alternative sources with ownership information described above was aggregated to yield a useful panel dataset.
Consequently, a new dataset was constructed including information about the country of the ultimate beneficial owner for the foreign plants. 4 A foreign plant is defined as any plant with a foreign ownership share of 1% or greater when defining the country of the ultimate beneficial owner. If a Japanese firm ultimately controls a plant and the Japanese holding is the largest of known foreign holdings, the plant is defined as a Japanese plant. 
MNCs and related policies in Indonesian manufacturing
Substantial trade liberalization measures were initiated in 1985 in Indonesia (Pangestu 1996, p. 38) . Customs deregulation and sweeping reductions of tariff and non-tariff barriers were implemented in 1985 and thereafter. Numerous other reforms were implemented during the period, when Indonesia first sought in earnest to promote non-oil exports to replace declining oil export revenues. These policy changes toward outward-looking policies from an import-substitution strategy played a key role in attraction of foreign firms that were exportoriented and labor-intensive. The late 1980s and early 1990s showed a surge in FDI from other Asian countries, mainly from Korea and Taiwan; most of the manufacturing projects were located in labor-intensive industries characterized by simple low-level technologies (Thee 1991) . In addition to the reforms in the host countries, some incentives brought increased FDI on the investors' side. In the 1980s, when the Japanese Yen appreciated against the US dollar, Japanese companies that lost export competitiveness relocated operations to Asian countries, where wage levels were low. Similarly to MNCs of Japan, those of Korea, Taiwan, Hong Kong, and Singapore began to relocate operations to other 1990 1991 1992 1993 1994 1995 1996 1997 1998 1999 lower cost countries, such as Indonesia, in response to increasing domestic wage levels and the appreciation of their own countries' currencies (Agrawal 2002 ).
The gradual relaxation or removal of restrictions related to FDI and other MNC activities since the late 1980s was an important reform that was accelerated in the early-1990s to mid1990s, which is particularly important in the present context. For example, partial deregulation in 1992 formally allowed 100 percent foreign ownership for certain types of investments for the first time since the 1970s, while relaxing previous divestment requirements. Subsequently, a formal, more sweeping deregulation in 1994 removed restrictions on foreign ownership shares and minimum capital requirements, and further relaxed divestment requirements (Pangestu 1996 (Pangestu , 2002 . These policy changes explain, in part, why FDI increased more rapidly in the first half of the 1990s, especially from lessdeveloped economies in the region. The surge in export-market-oriented FDI in the late 1980s and in the 1990s contrasts with the strong domestic orientation of 'older' FDI under the earlier highly protectionist trade regime (Thee 1991) . The foreign firms in the 1970s were 1986-1989 1990-1996 1997-2003 
Comparisons of MNCs
A main characteristic of the Indonesian L&M manufacturing is that Japanese plants account for a large share in all value added; they also account for a considerable share in all employment. Since the mid-1980s, both shares of value added and employment in Japanese plants have increased rapidly (Table 1) 
Analysis of productivity spillovers
Statistical methodology for spillover analysis
This section statistically examines the magnitude of productivity spillovers derived by locally owned plants from each group of foreign-owned plants. Several empirical studies have been made of spillover effects, arising from foreign presence, on the productivity of local firms or efficiency in an industry. Most frameworks used for these statistical analyses are based on the conjecture that technical innovations are diffused most effectively from foreign firms to local firms when there is personal contact between them (Findlay 1978) .
Accordingly, in the empirical models, it has often been assumed that the extent of spillovers is proportional to foreign presence, which is, for example, measured as a foreign share of all employment in an industry. 6 In sum, the higher the foreign share in an industry, the more local firms have the opportunity to contact with persons who are engaged with foreign affiliates; consequently, local firms can better raise their productivity or efficiency because they can efficiently copy technologies transferred to the foreign affiliates. Therefore, statistical studies of spillovers generally estimate a production function with a technology level index that is assumed as a function of foreign share variables and others. The coefficient on the variable, which is often measured as the share of employment engaged in foreign affiliates in all employment of an industry, is considered as the magnitude of spillovers. A coefficient that is significant and positive suggests the existence of positive spillover effects.
The following simple model is first estimated to compare the magnitude of spillovers by a group of investors' countries of foreign plants. 
Therein, V it represents the value added for plant i in year t, which is deflated by the wholesale price index, which appears to be appropriate for each three-digit ISIC classification. 
Comparison of spillovers to locally owned plants
The first two columns of Table 3 show the between-estimates of eq. 2. In the equation
shown on the first column, the coefficients for FsA, FsN, and FsU were assumed to be equal; (1999), Sjöholm (1999) , Takii (2005) , and Todo and Miyamoto (2006) . 8 ; The hypothesis test of equal coefficients was not rejected at a five-percent level. However, the results shown in column 4 suggest that the magnitude of productivity spillovers depends on the foreign investors' region of origin. According to the result, productivity spillovers derived from Japanese plants and other Asian plants were significant and positive, but those from nonAsian plants and plants with unknown ownership were not statistically significant.
Furthermore, the test of the null hypothesis of equal coefficients suggests that the magnitude of the spillovers from other Asian plants was greater than that of Japanese plants (at a onepercent level). Their main results were confirmed when FsU was omitted from the regression (column 5). 9 Therefore, the results shown in Table 3 
Before and after the crisis
The magnitude of spillovers is partially dependent on the environment surrounding both foreign and local firms. During the period analyzed here, some important changes occurred in the environment. One change is the economic crisis of 1997-1998. High economic growth before the crisis was a cause and result of the rapid increase of inward FDI and the acceleration of foreign firms' activities in manufacturing. However, the economy was 8 Blomström and Sjöholm (1999) and Sjöholm (1999 ) used cross-sectional data in 1980 and 1991 . Takii (2005 and Todo and Miyamoto (2006) used panel data for the periods of 1990-1995 and 1994-1997, respectively. 9 The correlation coefficient calculated using all sample observations was 0.70 between shares of other Asian plants and foreign plants with unknown ownership. However, the result suggests that the estimation was not affected by multicollinearity. The correlation coefficients for other combinations of foreign shares were less than 0.3. 10 The magnitude of spillovers derived from Japanese plants was also larger than that of foreign plants with unknown ownership, which might include foreign plants owned by investors from other advanced countries.
severely affected by the crisis: economic growth rates were lower those of the pre-crisis period. A putative cause of low economic growth has been low FDI. The sluggish demand would affect the performance of local and foreign plants and their mutual relationship. For example, some foreign plants might start production of intermediate products that had been previously produced by and procured from local firms in response to the decreased demand.
Therefore, the spillovers might be impeded. In addition, movements toward economic integration would also change the procurement system of intermediate products and would affect the magnitude of productivity spillovers.
The model shown in column 4 in Table 3 was estimated using data for two sub-periods to elucidate the difference in the magnitude of spillovers in Indonesian manufacturing before and after the economic crisis. Columns 4a and 4b of Table 4 respectively show regression results for 1990-1996 and 1997-2003 . For both periods, the coefficients for FsJ and FsA were significant and positive; the point estimates for the latter are greater than those for the former. However, the hypotheses of equal coefficients were not rejected, even at a tenpercent level. Comparing the results for the two periods, the coefficients for FsJ and FsA were smaller for 1997-2003 than the coefficients for 1990-1996. The hypothesis tests of equal coefficients suggest that the magnitude of productivity spillovers from both Japanese and other Asian plants decreased during the period. Although the change in the magnitude might be temporary in the process of economic recovery or might be permanent under the liberalized trade regime, these results suggest that there existed positive productivity Table 4 Spillovers from foreign to local plants for 1990 and 1997 -2003 Period 1990 1997 spillovers, but that the magnitude decreased after the economic crisis. Another difference that is apparent before and after the economic crisis is the coefficients for FsU, which was significant and positive for 1997-2003, indicating that some important foreign-owned plants were included in this group.
Interaction effects of productivity spillovers
The magnitude of productivity spillovers derived from a group of foreign-owned plants to locally owned plants can be affected by the presence of other groups. For example, increased production of vehicles by a group might increase the demand in aftermarkets of auto parts.
The backward linkage effects can benefit not only locally owned plants but also other groups of foreign-owned plants. It remains unclear whether the presence of other foreign plants affects the magnitude of spillovers to locally owned plants positively or negatively. In some cases, productivity in locally owned plants might increase as a result of competition with other foreign-owned plants. In other cases, locally owned plants cannot benefit from the increasing demand. To examine interaction effects of foreign presence, eq. (2) was estimated using interaction terms of foreign share variables. For simplicity of analysis, the share of plants with unknown ownership, FsU, was omitted from the regression equation. The estimation results shown in Table 5 suggest that the interaction terms of Japanese plants and other Asian plants were significant and positive for 1990-2003 and for 1990-1997, which indicates that the degree of productivity spillovers derived from Japanese plants ( 
Benefits of spillovers among foreign plants
The foreign 
where DJ, DA, and DN are dummy variables which respectively equal one if a plant is a Japanese plant, other Asian plant, and a non-Asian plant. The coefficients α xy (x, y=J, A, N, L) can be interpreted as the magnitude of spillovers from a group of foreign plants to other groups of plants. Table 6 summarizes the estimation results of α xy (x, y=J, A, N, L) . Results of the whole period suggest that the existence of Japanese plants derives productivity spillovers, not only to local plants but also to other foreign plants including other Japanese plants. Similarly, the results suggest that other Asian plants also impart spillovers to other foreign-owned plants.
These results indicate that foreign plants owned by Asian investors contributed to productivity improvement in Indonesian manufacturing, thereby imparting externalities on other plants. On the other hand, the coefficients related to the shares of Non-Asian plants
were not significant, with one exception: α na . That fact suggests that, in general, no productivity spillovers were derived from the group to other groups of foreign plants. Table 1 sources. "*" and "**" respectively denote that the null hypothesis was rejected that the coefficient equals the corresponding coefficient for 1990-1996 at a 10 percent or 5 percent level.
Results of estimation by period suggest that Japanese plants benefited from other Japanese plants in the group of Japanese plants and other Asian plants during 1990-1996. However, the results for the latter period suggest that these positive effects disappeared in a statistical sense. On the other hand, the effects from Japanese plants to other Asian plants turned to be significant and positive in 1997-2003, which indicates the consistency of the interpretation described in the previous subsection. Similarly, with the effects on the productivity in local plants, the magnitude of the externality among the foreign groups decreased after the economic crisis for some cases. These results indicated that the benefit for foreign plants operating in Indonesian manufacturing was decreased in terms of externalities derived from and within the foreign groups.
Discussion and concluding remarks
Using the newly constructed database, this paper has described the effects of intraregional FDI on the performance of locally owned plants. Several implications were derived from the analyses. First, results of analyses confirmed that Japanese MNCs have accounted for large shares of employment and value added in Indonesian large and medium manufacturing, which amount to more than the combined shares of non-Asian countries'
MNCs. Results also confirmed that the presence of eastern Asian less-developed countries'
MNCs has increased drastically since the mid-1980s. These suggest that intra-regional inward FDI, including that from Japan, has contributed greatly to manufacturing growth in Indonesia because the remarkable economic growth in the country was a cause and consequence of the increased inward FDI during recent decades.
Second, eastern Asian less-developed countries' MNCs show several characteristics that differ from those of MNCs from developed countries. The results of analysis suggest that the level of labor productivity and capital intensity in foreign MNCs depends on the stage of economic development in home economies. Labor productivity and capital intensity of eastern Asian less-developed countries' MNCs were confirmed as lower in several industries than they were in developed countries' MNCs from Japan and non-Asian countries, which indicates that the activities by less-developed countries' MNCs differ from those of other technology-intensive and less capital-intensive.
The related third result is that productivity spillovers from eastern Asian less-developed countries' MNCs are stronger than those of developed countries' MNCs. This result is consistent with the results described by Kokko (1994) and Takii (2005) , which suggest that the wider technological gaps between foreign and local firms decrease the magnitude of productivity spillovers. The result is also supportive of the view that the appropriateness of technology is an important determinant of productivity spillovers. Furthermore, technological similarity and product similarity foster higher competition, which might force local firms to enhance competitiveness. The result also supports the movement to regionalism in eastern Asia, which would promote intra-regional FDI.
Fourth, the results of analyses also suggest that Japanese MNCs imparted positive productivity spillovers to local firms whereas non-Asian developed countries' MNCs did not have significant effects. Although the magnitude of spillovers derived from Japanese MNCs was smaller than that of less-developed countries' MNCs in the region, the results suggest that Japanese MNCs contribute to the development of the manufacturing sectors in terms not only of growth of employment and value added but also in terms of external effects on productivity in local firms.
Fifth, a more important implication is that these effects of FDI have synergistic effects. In other words, productivity spillovers were enhanced when both developed and less-developed countries' MNCs existed in an industry. The results of empirical analyses, for example, suggest that the magnitude of spillovers from eastern Asian less-developed countries' MNCs was positively correlated with the presence of Japanese MNCs during 1990-1996. Furthermore, the average productivity level in eastern Asian less-developed countries' MNCs was also correlated with the presence of Japanese MNCs. The effect in the opposite direction was also confirmed. These indicate the importance of the existence of developed countries'
MNCs, as well as less-developed countries' MNCs, for economic development. Assuming that neighboring countries of a less-developed country are generally less developed, regional agreement on FDI would benefit member countries through productivity spillovers. However, the results presented in this paper also suggest that productivity spillovers are enhanced by the presence of developed countries' MNCs.
Finally, although it is difficult to interpret the results now, the results of analyses suggest that the magnitude of positive effects from foreign-owned plants decreased after the economic crisis. An interpretation is that the results for aftermath of the economic crisis do not reflect the relationship between foreign presence and productivity in local firms, or that the magnitude of productivity spillovers depends on the economic condition. Another interpretation is that the characteristics of foreign-owned plants have changed in the movement toward trade liberalization, including tariff cuts, and the change caused the decrease on the magnitude of spillovers. However, data for longer periods are necessary to examine the causes of the decline in the magnitude of spillovers.
